39 erg s À1 ) and short (20 ms) burst was detected by Swift BAT at a position consistent with that of the candidate anomalous X-ray pulsar (AXP) CXOU J164710.2À455216, discovered by Chandra in 2005. Swift follow-up observations began $13 hr after the event and found the source at a 1-10 keV flux level of about 4:5 ; 10 À11 erg cm À2 s À1 , i.e., $300 times brighter than measured 5 days earlier by XMM-Newton. We report the results obtained from Swift BAT observations of the burst and subsequent Swift XRT observations carried out during the first 4 months after the burst. These data are complemented with those from two XMM-Newton observations (carried out just before and after the BAT event) and four archival Chandra observations carried out between 2005 and 2007. We find a phase-coherent solution for the source pulsations after the burst. The evolution of the pulse phase comprises an exponential component decaying with timescale of 1.4 days, which we interpret as the recovery stage following a large glitch (Á / $ 6 ; 10 À5 ). We also detect a quadratic component corresponding to a spin-down rate ofṖ $ 9 ; 10 À13 s s
INTRODUCTION
In recent years there has been a large observational and theoretical effort aimed at unveiling the nature of a sample of peculiar high-energy pulsars, namely the anomalous X-ray pulsars (AXPs; eight objects plus one candidate) and the soft -ray repeaters (SGRs; four objects plus three candidates). SGRs were discovered in the 1970s through the very intense bursts that they sporadically emit in the soft -ray band; AXPs were recognized as a distinct class of X-ray pulsars only a decade ago by virtue of their peculiar persistent emission and spin-down properties in the X-ray band ( Paczyński 1992; Mereghetti & Stella 1995 ; for a recent review see Woods & Thompson 2004) . It is now commonly believed that AXPs and SGRs are linked at some level, owing to their similar timing properties (spin periods in the 5-12 s range and period derivativesṖ in the 10 À11 to 10 À13 s s À1 range). Both classes have been proposed to host neutron stars whose emission is powered by the decay of their extremely strong inner magnetic fields (>10 15 G; Duncan & Thompson 1992; Thompson & Duncan 1995) . The detection of X-ray bursts from 1E 1048.1À5937, 1E 2259+586, 4U 0142+614, and XTE J1810À197 has strengthened the possible connection between AXPs and SGRs (Gavriil et al. 2002; Kaspi et al. 2003 Kaspi et al. , 2006 Woods et al. 2005) , as well as the magnetar scenario.
Different types of X-ray flux variability have been displayed by AXPs, including slow and moderate flux changes (up to a factor of a few) on timescales of years (virtually all the objects of the class), moderately intense outbursts (flux variations of a factor up to 10) lasting for 1-3 yr (1E 2259+586, and 1E 1048.1À5937), and dramatic and intense SGR-like burst activity (fluence of 10 36 -10 37 erg) on subsecond timescales (4U 0142+614, XTE J1810À 197, 1E 2259+586 and 1E 1048.1À5937; see Kaspi 2006 for a recent review on the X-ray variability). Particularly important was the 2002 bursting/outbursting event detected from 1E 2259+586, the only known event in which a factor of $10 persistent flux enhancement in an AXP was detected in coincidence with a burstactive phase during which the source displayed more than 80 short bursts (Gavriil et al. 2004; Woods et al. 2004) . The timing and spectral properties of the sources changed significantly during this phase and recovered within a few days. The short recovery time is likely because of the relatively high X-ray luminosity level of the pre-outburst phase ($10 35 erg s À1 in the 1-10 keV band). In 2003 the first transient AXP, XTE J1810À197, was discovered. This source displayed a factor of $100 persistent flux enhancement with respect to the pre-outburst quiescent luminosity level ($10 33 erg s À1 ), where no pulsations were detected. Unfortunately, since the initial phases of the outburst were missed, we do not know whether an active bursting phase set in, similar to that of 1E 2259+586, in this source also, leaving several questions concerning the mechanisms of the outburst onset unanswered (Ibrahim et al. 2004; Gotthelf et al. 2004; Israel et al. 2004; Rea et al. 2004) . Until now, no transient bursting-outbursting AXP was known.
On 2006 September 21, a burst was detected by the Swift Burst Alert Telescope (BAT) at a position consistent with the AXP candidate CXOU J164710.2À455216 in the open cluster Westerlund 1 (Krimm et al. 2006; Muno et al. 2006b ). The 20 ms duration of the burst suggested that the origin of the burst was indeed the candidate AXP. Unfortunately, since the burst was initially attributed to a nearby Galactic source, the burst BAT position was not promptly re-observed by Swift. Moreover, because of the relatively low significance of the burst detection, the event was initially tagged as ''not real.'' A subsequent careful analysis of the data confirmed that the detection was indeed real ( Krimm et al. 2006 ). We activated a Target of Opportunity ( ToO) observation program with Swift in order to look for burst-induced persistent flux variations of the source. The first Swift pointing was carried out 13 hr after the burst. The AXP was detected at a flux level about 300 times higher than that in the previous measurement (5 days before, from an XMM-Newton Guest Observer Program pointing; Muno et al. 2006a ; 1-10 keV flux level of $1:5 ; 10 À13 erg cm À2 s À1 ), hence confirming the transient behavior of CXOU J164710.2À455216 Ibrahim et al. 2004) .
A first radio observation of CXOU J164710.2À455216 was carried out from Parkes at 1.4 GHz a week after the outburst onset, with the goal of searching for pulsed emission similar to the case of XTE J1810À197 (Camilo et al. 2006) . The data put a tight upper limit of 40 Jy on the presence of pulsed emission from the source (Burgay et al. 2006 Wang et al. 2006) : no IR counterpart or variable object was found at the Chandra position of CXOU J164710.2À455216.
In this paper we report the results from the initial Swift BAT detection and the subsequent Swift XRT monitoring campaign consisting of 15 ToO observations. We also report on a re-analysis of archival Chandra data sets of Westerlund 1, which allowed us to carry out the first pulse-phase spectroscopic study of CXOU J164710.2À455216 in quiescence. Finally, we compare the observed behavior of CXOU J164710.2À455216 with that of three other AXPs (XTE J1810À197, 1E 1048.1À5937 and 1E 2259+ 586), which displayed a similar phenomenology in the past.
OBSERVATIONS AND RESULTS
The Swift data (see Table 1 ) were reduced with the standard BAT and XRT analysis software distributed within HEAsoft (ver. 6.0.5) to produce cleaned event lists. For the XRT data we considered Windowed Timing ( WT ) and Photon Counting ( PC ) mode data (see Hill et al. 2004 for a full description of read-out modes) and further selected XRT grades 0-12 and 0-2 for WT and PC data, respectively (according to Swift nomenclature; Hill et al. 2004) . XMMSAS version 20060628 _ 1801-7.0 and CIAO version 3.3.0.1 were used to reduce the XMM-Newton and Chandra data, respectively. Timing and spectral analyses were carried out with XSPEC version 12.2.1, Xronos version 5.21, and ad hoc developed pipelines (Israel & Stella 1996; Dall'Osso et al. 2003) .
The BAT Event
The BATevent took place at 01:34:52 in Barycentric Dynamical Time (TDB) on 2006 September 21. It was the first burst ever detected from an AXP at energies above 20-30 keV. We analyzed the $20 ms integrated spectrum by considering the data in the 15-150 keV energy range and applying an energy-dependent systematic error vector. 6 Owing to poor statistics, a preferred model could not be singled out: both a blackbody and a power-law component gave 2 % 1 (3 degrees of freedom, hereafter dof; see Fig. 1 ). A kT of 9:9 þ2:8 À2:2 keV and a À of 1.8(5) were obtained for the two models (errors are at 90% confidence level ). In both cases a fluence was found of %10 À8 erg cm
À2
, corresponding to a total energy of $2 ; 10 37 erg (for an assumed distance of 5 kpc). Assuming an exponential decay for the burst flux, we determined a decay time of 3(1) ms (1 confidence level ) from the 5 ms binned BAT light curve centered around the trigger (Fig. 1, inset) . Compared with the properties of previously detected AXP bursts, the event from CXOU J164710.2À455216 had a duration within 1 of the lognormal distribution average value inferred for 1E 2259+586, while the fluence is significantly larger (by a factor of $50) than the mean (Gavriil et al. 2004 ). Out of $80 detected from 1E 2259+ 586, only three had fluences comparable to or slightly larger than that of the BAT event, while only one of the three shared a comparable duration.
XRT Monitoring Observations
Swift observed CXOU J164710.2À455216 on 15 epochs between the BAT event and 2007 January 22, for a total effective exposure time of $50 ks (see Table 1 ). For the WT mode data, the extraction region was computed automatically by the analysis software and was a rectangle of 40 pixels along the WT strip, centered on the source and encompassing $98% of the pointspread function in this observing mode. For PC mode observations, data were extracted from a circle with 30 pixel radius centered on the source. Background spectra were taken in PC mode from annular regions (inner and outer radii of 70 and 90 pixels, respectively), and in WT mode from a 40 pixel rectangular region in the vicinity of the source and free of sources. The photon arrival times were corrected to the solar system barycenter. Note that the absolute timing calibration of the XRT is %200-300 s (Cusumano et al. 2005) . Spectra were extracted from the same event lists. The 1-10 keV band was used in the spectral fitting. Spectra were rebinned so as to have at least 20 counts per energy bin, so that minimum 2 techniques could be reliably used in the fitting.
Spectral Analysis
We fitted the 1-10 keV band spectral data from the first Swift ToO observation of CXOU J164710.2À455216 with the preoutburst models reported in literature (Muno et al. 2006b; Skinner et al. 2006 ). The single absorbed blackbody (BB) model did not give acceptable results (reduced 2 of 1.3 for 225 dof ). A better fit (reduced 2 $ 1:0 for 223 dof ) was obtained by using an absorbed BB with kT ¼ 0:63(4) keV, R BB ¼ 2:1(1) km at 5 kpc, plus a power-law ( PL) component with photon index À ¼ 2:3(2) (see Fig. 2 ). N H was fixed at the pre-outburst value of 1:9 ; Campana ]. An F-test showed that the inclusion of the second component is significant at the 7 level. The 1-10 keV observed and unabsorbed fluxes were 3:7 ; 10 À11 erg cm À2 s À1 and 8:4 ; 10 À10 erg cm À2 s À1 , respectively, for both the two-BB and the BB-plus-PL models (the PL component accounts for up to about 60% of the observed flux). We note that the parameters of the BB component in the BB-plus-PL model are significantly different from those inferred in quiescence (kT s ¼ 0:50 keVand R BB ¼ 0:36 km; Skinner et al. 2006 ; see also x 2.3).
In the following analyses we adopt the canonical BB-plus-PL component to fit the entire Swift data set (although there are no statistical reasons to prefer this model over the two-BB model ). We first fitted all together the spectra obtained in 2006, by leaving all model parameters free except for N H , which we kept fixed at the value determined by Chandra (see above). The values of kT and À were both consistent with being constant in time with marginal evidence of À becoming steeper as the outburst evolved. Therefore, we fixed both the BB temperature and the PL photon index to the values inferred from the first Swift pointing (which has largest S/N) and fitted all spectra together again. The PL dominated the CXOU J164710.2À455216 flux during the first 10 days from the burst. The BB component accounted for nearly 80%-90% of the total flux during the Swift observations one month later; this was similar to the spectrum in quiescence where the PL component was only marginally detectable (see also x 2.3). During the latest Swift observation on 2007 January, the source was caught at a 1-10 keV observed flux level of 7:8 ; 10 À12 erg cm À2 s À1 , and only the BB component was detected with a characteristic temperature of kT ¼ 0:61(3) keV and radius R BB ¼ 1:7(1) km, clearly suggesting a cooling of the BB component as the size of the emitting region increases.
Timing
In this analysis we also included data from two XMM-Newton and two Chandra observations. 7 We started by inferring an accurate period measurement by folding the data from each observation at the period reported by Muno et al. (2006b;  see also x 2.3). The majority of the resulting pulse profiles had three different peaks.
The relative phases and amplitudes were such that the signal phase evolution could be followed unambiguously for the observations in the 2006 October 2-27 time interval (see Fig. 3 ). The resulting phase-coherent solution had a best-fit period of P ¼ 10:610652(1) s (uncertainties here are 1 ). TJD 13999.0 was used as reference epoch; details on the phase-fitting technique are given in Dall'Osso et al. (2003) . A quadratic component was required at 4 confidence level in the phase residual versus time fit. This corresponds toṖ ¼ 2:4(6) ; 10 À12 s s
À1
. The value oḟ P is consistent, at the 2 level, with the measurement ofṖ ' 1:55(50) ; 10 À12 s s À1 reported by Woods et al. (2006) , who considered the data from 4 Chandra observations (from 2006 September 27 to October 28) in their fitting, and with the upper limit of $5:6 ; 10 À12 s s À1 derived by based on a reduced data sample.
Next, we compared our phase-coherent pulse profile with that derived from observations carried out in the 2006 September 21-26 time interval. The signal shape showed large changes across different observations. A one-to-one correspondence between peaks in different observations was found based on the fact that the 7 For the reduction of the two XMM-Newton observations we refer to Muno et al. (2007) ; for the Chandra data reduction and analysis (obtained in continuous clock CC33 _ FAINT mode) we refer to the procedure reported, as an example, in Rea et al. (2005) . reference/main peak and the dim peak remained nearly constant, both in amplitude and relative phase, during the whole observing period (see Fig. 3 ). The third peak was highly variable in amplitude, becoming comparable to, or even larger than, the reference peak after $10 days from the BAT event. The correctness of the reference and dim peak identification was supported by the fact that at higher energies the shape of the postburst pulse profile a few days after the BAT event resembled more closely the singlepeaked preburst pulse profile, as shown by Muno et al. (2007; see also Fig. 3) . Based on the above findings, we were thus able to track the phase evolution of the reference/main peak back to the first Swift observation. We note that techniques based on the crosscorrelation offolded light curves from different observations proved unreliable in our case, as they tended to favor the alignment of the highest peak in each observation.
The phase-coherent solution determined for the 2006 October 2-27 time interval could not be extrapolated backward to also fit the phases of the 2006 September 21-26 observations, not even by introducing higher period derivatives (up to the fourth order). The fit was improved by introducing an exponential term in the phase model, a likely signature of the occurrence of a pulsar glitch. The model consisting of an exponential plus a linear and quadratic term gave a 2 ¼ 4:7 for 5 dof. In our best-fit model, the exponential component has an e-folding time of ¼ 1:3(1) days and an amplitude of Á ¼ 1:0(1) ; 10 À5 Hz. These parameters imply a large glitch, with Á / ' 10 À4 . Subsequently, we included three additional data sets obtained in 2007: two short Swift ToO observations carried out on 2007 January 19-22 at the beginning of the new visibility window of the source (see Table 2 ) and an archival Chandra DDT observation carried out on 2007 February 2. Unfortunately, the extrapolation of our phase-coherent solution (at 99% confidence level) to 2007 January 19-22 observations resulted in a one-cycle uncertainty, such that phase coherence was lost. The two possible phase values for the reference peak (separated by 2) yielded two solutions (see Fig. 4 ). These are: (1) P ¼ 10:610655(1) s andṖ ¼ 8:9(6) ; 10 À13 s s
, and (2) P ¼ 10:610652(1) s andṖ ¼ 2:4(6) ; 10 À12 s s
. However, the expected phase shift for the two solutions in the $2 week long gap between the first Swift observation and the latest Chandra pointing is about 0.1 for solution (1) and 0.3 for solution (2). This provides a way to solve the ambiguity, thus recovering phase coherence. Indeed, our phasefitting analysis showed that the pulse phase shift accumulated is $0.11(2), unambiguously identifying solution (1) as the correct one. Fitting the whole sample of phases with a linear (P), a quadratic (Ṗ), and an exponential component (glitchlike event), we derived the following final solution: P ¼ 10:6106549(2) s, P ¼ 9:2(4) ; 10 À13 s s À1 , ¼ 1:4(1) days and an amplitude Á ¼ 6:1(3) ; 10 À6 Hz, corresponding to a Á / ¼ 6:5(3) ; 10 À5 (reduced 2 of 1 for 14 dof ). We note that the periods inferred from the single pre-and postburst XMM-Newton observations (which have a sufficiently good statistics for phase-fitting techniques to be used ) are P ¼ 10:61066(4) s and 10.61056(5) s, respectively, therefore implying a Á P $ 10 À4 s. On the other hand, the expected Á P at the second XMM-Newton observation epoch, as inferred from the exponential decay parameters, is $2 ; 10 À4 , which is in the same range as the ÁP reported above.
We also tried to include the phase point obtained from the first XMM-Newton observation, carried out $5 days before the BAT event, in our solution for the postburst phase. We identified the single peak of the folded light curve as the reference peak we used for the phase fitting analysis (note that even a peak misidentification in the first XMM-Newton data set would not affect the glitch parameters or the postglitch phase-coherent solution). We consider two possibilities for the glitch phenomenology. First, given its large amplitude, the exponential term is assumed to amount to essentially the whole spin-up episode, similar to what was observed in the second glitch from 1RXS J170849À400910 (Dall'Osso et al. 2003; Kaspi et al. 2003) . This would require that the glitch occurred within an hour from the first Swift observation. Alternatively, there could be a residual component of the spin-up that is recovered over a much longer timescale (of the Fig. 3. -The 3.5-10 keV XMM-Newton PN light curves (top left; 5 days before and 2 days after the BAT event), the 1-10 keV Swift XRT light curves referring to t 0 þ 0:7 days, t 0 þ 1:8 days, t 0 þ 12 days, t 0 þ 15; 37 ½ days, and t 0 þ ½120 days from top to bottom (bottom left). Right: The 1-10 keV XMM-Newton PN and Chandra ACIS-S light curves referring to t 0 À 5 days, t 0 þ 1:7 days, t 0 þ 38 days, and t 0 þ 135 days folded by using the P-Ṗ coherent timing solution discussed in the text. The peak at phase $0.25 marked by the stepped line represents our reference peak. The peak at phase $0.6 is the highly variable component we identify.
order of months). A behavior of this type was found in the glitch from 1E 2259+586 , where the exponential recovery amounted to just $25% of the whole spin-up. In our coherent postglitch timing solution, a residual spin-up component would imply a negative linear trend in the preglitch phases. The XMM-Newton data point could thus be in the position reported in Figure 4 or shifted by multiples of 2.
Another possibility is that the exponential did not start exactly at t 0 , as it would have if the exponential had a finite rise time, or the glitch did not occur at exactly the same time as the burst. We found that even a delay of 8 hr (0.33 days) would decrease the expected value of the residual component of the spin-up by less than a factor of 2. Note that the 8 hr delay corresponds to the uncertainty in the glitch epoch determination of Woods et al. (2004) in the case of 1E 2259+586.
As a last step, we disregarded our identification of the peaks, based on the requirement that two (out of the three) peaks remain nearly constant in relative phase and amplitude (see above) and looked for further possible timing solutions by selecting the other two peaks as the initial reference peak. The result of this additional analysis is reported in Figure 5 , where the best possible alternative solution is shown. This was obtained by choosing the highest peak for each folded light curve and/or the nearest peak to the phase extrapolation of the possible timing solution. Fitting these phases with a model which included aṖ component gave a reduced 2 of 2.5 (for 11 dof ) corresponding to P ¼ 10:610654(1) s andṖ ¼ 1:66(57) ; 10 À12 s s À1 (the values are very close to those reported by Woods et al. 2006 ). The first 3-4 data points display a marked scattering and give the largest contribution of the high 2 value quoted above. Moreover, the phase of the first XMM-Newton 9 by fitting the four spectra together 0.9 by fitting the four spectra together 0.9 by fitting the four spectra together 0.9 by fitting the four spectra together pointing (even assuming a displacement of 2 in the y-axis position) would be too far to be reconciled with any simple timing solution involving only a P andṖ component. We therefore regard this possibility as highly unlikely.
By means of the timing solution reported above, we folded the Swift XRT light curves in 13 phase bins and inferred the corresponding root mean square (rms) pulsed fraction for each of them. In Figure 6 (bottom) we report both the rms pulsed fraction as well as the pulsed intensity (in counts per second) as a function of the average source intensity. The fractional rms rose toward the preoutburst value of 0.54 toward the end of the monitoring observations. However, the count rate of the pulsed component remained nearly constant throughout the outburst, despite a factor of %3 variation in the average flux.
A search both in XRT and BAT monitoring data for additional X-ray bursts like the one detected by BAT gave negative results.
Chandra Archival Data Sets
We retrieved from the Chandra archive two observations of Westerlund 1 carried out with the ACIS-S imaging array on 2005 May 22-23 and 2005 June 18-19 with effective exposure time of 18.8 and 38.5 ks, respectively. The observations were obtained in faint-event mode using a 3.2 s frame time. Details on the reduction were reported in Muno et al. (2007) and Skinner et al. (2006) . In our re-analysis we focused on a pulse phase-resolved spectroscopy study of the longest observation.
Source photon arrival times were extracted from circular regions with a radius of 2 00 , which included about 95% of the source photons, and were corrected to the barycenter of the solar system. The best period of the longest observation was determined to be 10.61068(11) s, by fitting the phases of the modulation obtained over 4 consecutive intervals each $10 4 s long duration (uncertainties are at the 90% confidence level ). The value was consistent with the period reported by Muno et al. (2006b) .
By folding the light curve at the best period reported above, a nearly sinusoidal shape of the modulation was found with a large pulsed fraction ($78% AE 4%; semiamplitude of the modulation divided by the mean source count rate; 52% in term of fractional rms). Moreover, the pulsed fraction was consistent with being slightly energy dependent in the soft and hard bands (pulsed fractions of 70% AE 5%, 88% AE 5% for the 0.5-2 and 2-10 keV bands, respectively; 50% AE 7% and 59% AE 7% in terms of fractional rms). There were also indications that the minimum of the modulation was shallower at high energies (see Fig. 8 ). Then, we identified four phase intervals (0.0-0.2, 0.2-0. 6, see Figs. 7 and 8) , within which a single spectrum was obtained.
We fitted the 1-10 keV phase-averaged spectrum with the BB and BB-plus-PL models. The inclusion of the PL component was found to be significant at the 98% confidence level. The best fit (reduced 2 $ 1:14 for 43 dof ) was obtained for À ¼ 3:5 þ1:3 À0:3 , kT $ 0:49 AE 0:1 keV and R BB $ 0:4 km. The PL component accounted for 60% of the total flux. These results are similar to those reported by Skinner et al. (2006) . It should be noted, however, that a BB spectrum might not necessarily be the most appropriate description of the spectrum. Indeed, magnetized light-element atmospheres are often used to fit the spectra of magnetic neutron stars. Furthermore, general relativistic corrections (which are not accounted for in the BB model ) also play a role in the observed spectrum. In the case of CXOU J164710.2À455216, fits using a magnetized atmosphere and the appropriate general relativistic corrections were reported by Skinner et al. (2006) . These yielded a slightly lower effective temperature and a slightly larger radius of the emitting region. However, the statistics were not sufficient to favor this model over the simple BB.
Finally, we carried out phase-resolved spectroscopic by keeping N H and À fixed at the values inferred in the phase-averaged spectrum. The results of the spectral fitting are reported in Table 2 and shown in Figure 7 (bottom). An F-test gave a probability of 99.2% for the PL component to be significant in the four phase interval spectra together. Based on the above analyses, we note that the presence of the PL component was corroborated by the fact that the count rate ratio between the pulse minimum and maximum were approximately equal to the BB/PL flux ratios inferred from the pulse phase spectroscopy analysis (see Figs. 7 and 8) . To further test this hypothesis we folded the light curve considering only photons at energies above 4.5 keV, where the contribution from the BB component was negligible at pulse minimum. The shape of the modulation changed drastically with respect to that at lower energies, showing an asymmetric profile with a flat 0.2 phase-long minimum consistent with zero count rate (see Fig. 8 ).
We note that the unusually small size inferred for the BB emitting region (radius of 270 m) is consistent with the large pulsed flux. The BB component is emitted from a hot spot on the neutron star's surface, and the pulsed fraction reaches its minimum as the BB emitting region gets completely occulted for a portion of the star rotation period. Therefore, at pulse minimum, the spectrum is dominated by the PL component.
DISCUSSION
In the following we compare the Swift results of CXOU J164710.2À455216 with those of other AXPs that showed a similar behavior.
A large glitch (Á/ $ 4 ; 10 À6 ) was detected from 1E 2259+ 586, nearly simultaneously with several intense (total fluence of $3 ; 10 À8 erg cm
À2
) and short SGR-like bursts Kaspi et al. 2003) . Our Swift and XMM-Newton coherent timing solution of CXOU J164710.2À455216 implies that an even larger glitch (Á / ¼ 6:5 ; 10 À5 ) occurred within 0.8 days of the burst epoch. The glitch was more than 1 order of magnitude larger than previous glitches detected from AXPs, or any other type of pulsar. This holds true even considering the minimum value of the residual component of the spin-up for a possible longterm glitch recovery component. The glitch effects (Á / % 6 ; 10 À5 ) were recovered for the most part over less than 2 days, although the exponential component was still detectable after 1 week. In this respect the exponential decay time and its amplitude are, taken separately, within the wide range found for radio pulsars, but they were never observed to occur together (Wong et al. 2001; Hobbs et al. 2002) . On the other hand, the combination of quick recovery and large amplitude is similar to that observed in other AXPs/SGRs ( Dall'Osso et al. 2003; Woods et al. 2004) . We also detected a secular spin-downṖ ¼ 9:2(4) ; 10 À13 s s
À1
, implying a dipole field strength of '1 ; 10 14 G (assuming a neutron star radius of 10 km and a mass of 1.4 M ), a value not dissimilar to that inferred for other AXPs. The long-term recovery of the glitch can be reasonably expected to be characterized by a second derivative of the period, which might be revealed by future monitoring observations of the source (as in the case of 1RXS J170849À400910, where it was revealed over a $500 day timescale). The detection of such a component would provide a further confirmation of the presence and amplitude of the residual component, especially once the recovery timescale is known (cf. Dall'Osso et al. 2003, x 6.3 and references therein) . From the energetic point of view we note that whatever was the cause of the burst, the glitch, and the outburst, it released approximately 5 ; 10 41 erg during the first 130 days, 0.004% of which was emitted during the burst; 6% was stored in the star during the glitch and lost again (either through internal dissipation or emission) within a couple of days. More than 90% of the total went to increase the persistent (mostly unpulsed) emission. Future monitoring observations of the source flux decay until the quiescence level will allow us to quantify the total energy budget of the outburst.
The prompt X-ray afterburst properties of CXOU J164710.2À 455216 are also amazingly similar to those of 1E 2259+586. In fact, in the case of 1E 2259+586, a drop in the pulsed fraction was observed together with a change in the pulse shape (from 25% to 15% rms) quickly recovering (within a week) toward the preburst shape and pulsed fraction. Similarly, the CXOU J164710.2À455216 pulse shape varied from a nearly sinusoidal shape ( before the burst) to a double-peaked one (after 1 day) and 6. A comparison of the properties of CXOU J164710.2À 455216 with those of other AXPs which showed similar behavior confirmed that outbursting events of this kind are more common than previously thought.
All these results confirmed unambiguously that CXOU J164710.2À455216 is a transient and bursting AXP, showing an unusually high pulsed fraction level in quiescence. Studying how the source will return from its postburst/glitch timing and spectral properties to the quiescent ones might help reveal the mechanisms behind the outbursts of AXPs. Finally, the BAT detection of bursts from CXOU J164710.2À455216 opens a new perspective for detecting bursts from known AXPs, and for identifying new AXPs/ SGRs with Swift.
